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IZ ISTORII TOCHNYKH NAUK NA SREDNEVEKOVOM BLIZHNEM I SREDNEM 
VOSTOKE [From the History of the Exact Sciences in the 
Medieval Near and Middle East]. By S.K. Sirazhdinov. Tashkent 
(Academy of Sciences of the Uzbek S.S.R.). 1972. 247 p. 
Reviewed by E.S. Kennedy 
Brown University and The American University of Beirut 
This is a collection of papers, of widely varying length and 
significance, each of which is reviewed separately below. The 
publication maintains the tradition of leadership by Soviet 
scholars in the history of medieval mathematics. 
1. Mathematics in the Sanjari Zij, by A. Abdurakhmanov (pp. 6-12). 
The subject of this paper is an astronomical handbook written 
in Merv in the twelfth century. The document is of great histor- 
ical interest, and any attention given it is welcome. The author 
gives a short outline of its contents, then describes in more 
detail the purely mathematical sections, mainly trigonometric 
tables and relations between the trigonometric functions. A 
second order interpolation scheme is given, which is said to be 
the same as that of Birilni, in the Masudic Canon written a century 
earlier. It has been shown, however (cf. Mathematical Reviews 
23(1962), p. 583), that BirGni's rule gives results less precise 
than linear interpolation. It would be of interest to verify 
whether or not al-Khlzini, the author of the Sanjari tables, 
corrected Biriinils error. 
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2. The Geometrical Part of the Treatise of Abii Bakr b. Khalil, 
by A. Akhmedov (pp. 13-19). 
Abii Bakr is unknown except for an undated Leningrad manuscript 
in Arabic on $isSb (computation). Three sections of the work are 
on geometry. The author of the paper presents the contents of 
the first of the three, consisting of a series of definitions, 
in question and answer form, of concepts used in plane geometry 
and trigonometry. 
3. The Treatise of Shams al-Din al-Samarqandi, "The Basis of 
Theorems," by A. Akhmedov (pp. 20-42). 
The thirteenth century geometry textbook with the Arabic 
title ta'sis al-a&k21 was widely used during the late Middle 
Ages, and it is useful to have a translation of a considerable 
part of it available, even though the verdict of the modern 
reader is bound to be that the text is unimpressive. 
Shams al-Din commences with 24 definitions, followed by a set 
of five postulates. He omits the postulate of parallels, attempt- 
ing later on to prove it in terms of the others. The main body 
of the work consists of 35 propositions of plane geometry, with 
proofs. Translations of ten of these are given in this paper. 
Included in the introductory remarks are the few facts known 
about the life of Shams al-Din. 
4. The Treatise of Abii 'Ali b. Sina (Avicenna) "The Standard of 
Reason" -- Its Relation to the Works of Aristotle and Heron, 
by M.A. Akhadova (pp. 42-57). 
In 1952 JalHl al-Din Huma'i published in Tehran a critical 
edition of a Persian work on simple machines by the famous Central 
Asiatic physician and philosopher known in the West as Avicenna 
(fl. 1020). This paper is an account of the contents of the 
book, with a detailed comparison with the related works by 
Aristotle and Heron of Alexandria. In the first of five chapters 
Avicenna names the devices with which he will deal: the windlass, 
lever, pulley, screw, and wedge. Of interest is a passage cited 
from a book named in the text, which may be an Arabic version of 
one of the lost works of Archimedes. The second chapter involves 
a consideration of the ratios of forces involved. In the third 
and fourth chapters combinations of two or more machines, of the 
same or different types, are described. Many of the arrangments, 
some involving trains of gears, are unrealistic in terms of 
practical application. The last chapter deals with the charac- 
teristics of suitable materials. 
5. Ulugh Beg's School and Biriini, by P.G. Bulgakov (pp. 57-60). 
In this short paper the editor and translator of Biriini's 
Tap&a shows that the latter's astronomical tables were known, 
used, and critized at the Samarqand court of the astronomer- 
prince Ulugh Beg. 
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6. Mathematics in the 18th Century Central Asiatic Treatise 
"A Collection on Numbers," by A.B. Vildanova (pp. 60-72). 
A textbook, presumably in Persian, was written in 1798 for 
the training of employees of the BukhlrZ civil service. The 
mathematics in it is a collection of rules for solving elementary 
problems of a practical nature in arithmetic, geometry, and 
algebra. The material gives no evidence of having been influenced 
by Renaissance and later advances; it is based on traditional 
medieval sources. Of interest is the description of the siZq 
numerals peculiar to the Muslim chancelleries of the time. 
7. The History of Geometric Optics in the Near and Middle East 
and in Europe in the Middle Ages, by R.B. Gamalina and 
E.I. Sokolova (pp. 72-76). 
Beginning with the initial Greek work in the subject, the 
authors sketch its development down into the Renaissance, paying 
the most attention to the contributions of Ibn al-Haytham 
(Alhazen) and Witelo. There is no mention of Kamal al-Din 
al-Shirazi, nor of much recent work in the field, for instance 
that of A.I. Sabra. 
8. Materials for the History of Number Concepts in the Medieval 
Near and Middle East, by G.P. Matvievskaya (pp. 76-169). 
This most solid and satisfying contribution is a set of 
translations of three Arabic texts, each preceded by an intro- 
duction giving its background and significance, and followed by 
a fuli technical commentary. 
The first is a short treatise by Abii al-Wafl'al-Buzjani 
(fl. 980) who made important advances in trigonometry, and whose 
textbooks on mensuration and the peculiar "arithmetic of the 
scribes" have already been published. The present work is not 
very significant, consisting largely of definitions for number 
theory and the theory of proportions. But it is well to have it 
now available. 
The second is a tract by the able North Syrian mathematician 
ThBbit b. Qurra (fl. 870) setting forth his rule for finding 
amicable numbers. Extant in a unique Paris manuscript, a partial 
French translation was published in 1852 by Woepcke. With the 
whole thing at hand, the reviewer is impressed by the exhibition 
of what could be accomplished in the total absence of a calculus 
of symbols. 
The third and by far the longest translation is of a work on 
incommensurable magnitudes by a certain Abfi 'Abdallgh al-Hasan b. 
Muhammad b. Hamla, called Ibn al-Baghdsdi. Nothing is known 
about this individual, who is conjectured to have lived in the 
eleventh century, or thereabouts. The text was published at 
Hyderabad in 1948, based on a Patna manuscript. It deals with 
the various categories of irrationals defined in Book X of 
Euclid's Elements. Operations involving these entities are 
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given, illustrated with a wealth of numerical examples. 
9. Mathematical and Astronomical Manuscripts at the Institute 
for Oriental Studies of the Academy of Sciences, Uzbek S. S. R. 
by G.P. Matvievskaya (pp. 169-200). 
This catalog is divided into three sections: the first 
comprises 83 titles of books of known and dated authorship; the 
second includes 30 works whose authors are given but whose dates 
are unknown; the third lists 60 anonymous manuscripts. 
For each entry the author’s name, if known, appears trans- 
literated into Cyrillic characters without diacritical marks, 
together with biographical indications. Then comes the title, 
translated into Russian, followed by the original title, in 
Arabic characters, and the shelf number of the copy or copies. 
If copies of the same work are extant in other libraries, these 
are noted. Finally, bibliographical references are supplied 
where the particular work has been the subject of a modern 
publication. 
The dates of composition range from the tenth to the nine- 
teenth centuries, but tending toward the middle of the range. 
10. On the Scientific Work of the Khwarazmian Astronomer and 
Mathematician of the 12th-13th Centuries Mahmiid al-Jaghmini, 
by H.S. Siddikov (pp. 200-206). 
The author presents what little is known of the life and work 
of this scientist. He outlines briefly the contents of two of 
his books -- a popular astronomy, and a text on spherical trigo- 
nometry apparently based upon the complete quadrilateral 
(Menelaos ’ Theorem) . 
11. The Treatise of ThZbit b. Qurra “The Book on the Qarastiin,” 
by T.D. Stolyarova (pp. 206-210). 
This is a presentation, using modern symbols, of the contents 
of Thabit‘s work (cf. 8 above) on the balance. The book, of 
mathematical interest because of its application of the method 
of exhaustion, was the subject of previous studies by E. Wiedemann 
and others. 
12. On the Arithmetical Treatise of Nasir al-Din al-T&i, by 
H. Tllashev (pp. 210-220). 
13. The “Solar Treatise on Arithmetic” of al-NaysHbIiri, by 
H. Tllashev (pp. 220-242). 
It is convenient to group together these two papers by the 
same author and about two arithmetic texts. The first describes 
a book written by the director of the thirteenth century Mongol 
observatory at Marggha. A Russian translation published by 
S.A. Akhmedov and B.A. Rosenfeld in 1963 is based on a copy made 
by al-Naysgbfiri (or al-Nish@Eri), the author of the second 
arithmetic. The latter has yet to be published, hence the 
descriptive material in the second paper is much more detailed 
than the first. Both books have full treatments of the arithmetic 
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of decimally-expressed integers, common fractions, and sexagesi- 
mals. Both are inferior to the masterly "Key to Arithmetic" of 
al-Kashi (fl. 1400). 
14. New Information on the Life of 'Ali Qushchi, by A. Urunbaev 
(pp. 242-248). 
The subject of this paper, who died in 1474, was an associate 
of Ulugh Beg at the Samarqand observatory. After the prince's 
assassination he left Central Asia, settling finally in Istanbul. 
His presence there may have had something to do with the reported 
Turkish use of decimal fractions at about that time. Here 
published are Russian translations of three notes (with facsimiles 
of the Persian originals of two) written by a friend of 'Ali 
concerning issuance of road passes for the leg of his trip from 
Herat to Tabriz. 
GIUSEPPE PEANO. By Hubert C. Kennedy. Base1 (Birkhguser Verlag). 
1974. 31 p. (Beiheft 14 of Elemente der Mathematik) 
Reviewed by A.F. Monna 
Mathematisch Instituut, Utrecht 
This is a monograph on the life and work of Giuseppe Peano. 
Until recently Peano's original work was not easily accessible. 
This changed after the publication of the Opere Scelti di 
Giuseppe Peano (Rome, Edizioni Cremonese, 1957-g), but the 
difficulty remained that Peano -- like most of the Italian 
mathematicians in this period (Volterra, Pincherle, Arzela) -- 
wrote mostly in Italian. To help those who want to be acquainted 
with the original articles, the author of the present monograph 
has published English translations of selected papers (Selected 
Works of Giuseppe Peano, University of Toronto Press, 1973). 
This monograph on life and work is a welcome complement to these 
translations. 
In describing Peano's life, from his youth to his development 
towards a primary interest in creating an auxiliary international 
language, the author gives many interesting facts, not only on 
Peano himself, but also on the circumstances under which he 
developed as a creative mathematician. It is interesting to 
learn that Peano had to study chemistry, zoology and drawing at 
the University of Turin and to compare his curriculum with ours. 
Kennedy gives details on the professors who influenced Peano. 
Among them Angelo Genocchi takes the first place (Genocchi began 
his career as a professor of Roman law and ended it as a professor 
of mathematics!). It would have been interesting to consider 
the general circumstances in those years against the background 
of the Risorgimento, through which Italy attained unity. Volterra, 
